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INTRODUCTION 
Vegetable growing yields a much higher income than any other type of 
farming, a valid reason for the vegetable growing communities to make a 
good living out of a small holding. Vegetable crops can be produced in 
succession on small plots of land, because they are short duration crops, and 
all the family labours can be usefully employed throughout out the year. 
For normal maintaince of health, the daily minimum requirement of 
vegetable is 20% of the total requirement of the food. In order to improve the 
diet of the people, it is, therefore essential that production of the vegetable 
should be increased to 100 per cent. 
Vegetables are rich and comparatively cheaper sources of vitamins 
and minerals. Their consumption provides taste, palatability and increases 
appetite and provides fair amount of fibers. These are currently reckoned as 
important adjunct for maintenance of good health and beneficial in protecting 
against some degenerative diseases. They also play key role in neutralizing 
the acid produced during the digestion of protein and fatty food and also 
provide valuable roughage, which promote digestion and help in preventing 
constipation 
Dietary deficiency leads to large number of disorder. Fruit and 
vegetable play an important role in the balanced diet of human being by 
providing not only the rich in food, but also promise supply of vital protective 
nutrient and vitamin. Comparatively vegetables are one of the cheapest 
sources of natural nutritive food. Some of the vegetables are good sources of 
carbohydrate (leguminous vegetables, topica, sweet potato, yam, colocasia), 
proteins (leguminous vegetables like peas and bean, leafy vegetable, garlic, 
brussels, sprout, etc.) vitamin A (tomato, carrot, turnip, leafy vegetables, root 
vegetables like sweet potato) vitamin B (peas and bean and garlic). 
Tomato plant is annual or short lived perennial herb, indigenous to the 
western region of tropical South America. Tomato sp. Lycopersicon 
esculentum is cultivated through out the world for its edible fruits. The 
cultivation of tomato plant on a commercial scale in India begins towards the 
close of the last century. It has now become important crop grown particularly 
in the vicinity of large towns and cities. Tomato can be grown through out the 
year, since favourable conditions are available in one part or another. The 
tomato plant grown best in fertile loamy soil require plenty of sunshine and 
adequate moisture. 
Fresh ripe fruits are refreshing and appetizing and are consumed raw 
In salad or after cooking. Large quantities of tomato are canned, ketchup, 
soup and powder. The chemical composition of tomato varies with variety and 
stage of maturity. The pulp constitutes 85.4% of the whole fruits. Analysis of 
edible portion of green and ripe fruit moisture 92.8, protein 1.9, fat 0.1, 
carbohydrate 4.5, mineral moisture 0.7, calcium 20mg, phosphorous 49mg, 
iron 2.4 mg, carotene (vitamin 320 i.u, thiamine 60mg, ascorbic acid 31 
mg/IOOOg. Ripe fruits contain moisture 94.5, protein 1.0, fat 0.1, carbohydrate 
3.9, mineral matters 0. 5%, calcium 10 mg, phosphorous 20 mg, iron 0.1 mg, 
carotene 320, thiamin 120 mg, nicotinic acid 0.4 mg, riboflavin 60 mg. 
ascorbic acid 32 mg/100g, Folic acid, pantothenic acid, biotin, vitamin K and 
inhibitors which are related to vitamin E. 
Tomato crop suffer from large number of pathogens including 
nematodes found associated with tomato and those known to parasites are 
Meloldogyne incognita, M. javanica, M. arenaria, M. iiapla, l-ieterodera 
.rostochiensis, H. carote, H. galeopsides,, Rotylenchulus reniformis, 
P.mulehandi, P.indicus, Tylenchortiynchus .baldienis T. brassicae, T. elegan, 
Xiphenema basiri, Longidorus .brevicandatus but the damage caused by root 
knot nematode is one of the limiting factor governing vegetative propagation 
in northern India and the losses they caused world wide. 
With huge losses suffered tomato plant from various disease agents 
especially nematode, a large number of soil fumigant has been developed. 
But with the environmental and health hazard associated with them, most of 
these chemical have been banned from using on tomato. Thus the present 
need is to develop an effective alternative method against the nematode 
disease. Thus present study was undertaken to study the use of various neem 
products such as Neem leaf extract, Neem cake, Achook, Nimin, Bionema for 
the control of Meloidogyne incognita. 
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REVIEW OF LITERATURE 
Organic matter is an important component of soil and value of decomposition 
of organic amendment is an important factor of soil in reduction of nematode 
damage whicti was first demonstrated by Linford et.el. (1938). Since then a 
large number of reports have been published showing that addition of a 
variety of organic amendments to nematode infested soil result in a definite 
reduction of several plant parasitic nematode populations and improved the 
crop yield. The organic amendments used include organic manure, green 
crop residue, green leaf manure, oil cakes and pressmud. Green manuring is 
an essential practice in which green plants are ploughed deep into the soil to 
rot and provide nutrient for the succeeding crops. Organic matter brings about 
physiochemical and biological changes in the niches where microflora and 
microfauna were reported to be found active. The neem is one of the 
important constituents of organic amendment. The neem trees {Azadirachta 
indica) and its product have been use from many centuries in India and other 
tropical countries and are characterized by high pesticidal value. The plant 
parts have proved wonderful pesticide in controlling the pathogen. Neem cake 
can also be used as a fertilizer and for general amelioration of the soil. Neem 
leaves were used to protect the various storage products. 
NEEM PRODUCTS AGAINST NEMATODE 
A number of studies have been carried out in laboratory and in field to prove 
the nematicidal properties of neem products. Today market is flooded with 
various neem based insecticidal and nematicidal products to manage the 
pests and which are economically and ecologically sound. Neem leaf extract 
H 
is also used in combination witli other plant products such as castor, {Ricinus. 
communis), mahua coconut, linseed and sesame. The efficacy of neem leaf 
extract have been compared with nematicides and fungicides, though these 
chemicals proved effective in controlling the pests and diseases, but they also 
bring human hazardous. 
Neem oil 
Neem oil obtained in large quantities either directly by pressing the seed or it 
is produced as a by-product of extraction process of the neem seed. The 
neem oil used differently from each other depending on quality of solvent and 
method of oil extraction as well as kind of formulation additive used. The 
result achieved against Heterodera avenae in 500,1000,or 2000 ppm. Neem 
emulsion in petridish showed maximum reduction of 67.58% at 2000 ppm and 
lowest at 500ppm (Dhawan and Kaushal, 1988). 
Neem cake 
The seeds of neem tree contain approx. 40% oil. The cake accumulates 
when seeds are pressed and is used as fertilizer. It contains 5-8% nitrogen as 
well as large amount of potassium. Fertilization of soil with neem cake is a 
common and routine practice in many parts of the world. 
Neem cake was used in the management of various pests, diseases 
and nematodes. Plant growth improved and nematode development reduced 
by all the oil cakes. Tomato growth was more favorably affected by neem 
cake one week before nematode inoculation than one week after ( Gowda, 
1972). Mishra and Prasad. (1973) found out that extracts of oil seed cake of 
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neem was most toxic to 2^^ stage juveniles of Meloidogyne incognita followed 
by rnatiua, karanj and mustard cake. 
However, they were toxic to l-loplolaimus indicus, Rotylenchulus 
reniformis and Tylenchortiynchus brassicae and inhibit larval hatch of 
Meloidogyne incognita. The bitter principle of neem viz., nimbidin and 
thianimone were found to effectively suppress the growth of fungus in culture 
media and were highly effective in killing the nematode and inhibit the larval 
hatch of Meloidogyne. incognita (Khan et.el., 1974; Hasan and Saxena, 1974) 
Egunjobi and Afolami (1976) found leaf extract of Azadirachita indica 
detrimental to Pratylenchus brachyurus in vitro condition. However, in fields it 
caused a significant reduction after 11 weeks from 30 to 71% depending on 
the concentration of the extract. 
Alam et.el. (1975) studied the effect of water soluble fractions or extracts of 
different derivative of neem and other plant products such as castor, mahua, 
mustard and saw dust. Karanj was found to be nematicidal or nematostatic. 
The amendment of soil with Tagets erecta and Azadirachta indica and their 
effect on one month old seedling in vitro on Hopioiaimus indicus, 
i-ielicotylenctius indicus, Tylenchorhynchus brassicae, Rotylenctiulus 
reniformis, Tylenchus filiformis and larvae of M. incognita and larval hatching 
of M. incognita. Root exudates of margosa {Azadirchta indica) were toxic to 
M. incognita, Tylenchorhynchus brassicae. 
Alam and Khan (1974) studied the efficacy of neem cake for the control of 
local population of nematode in spinach field and observed greatest 
reduction in the population of stylet bearing nematode took place with neem 
{Azadirachta indica) cake and nemagon followed by mahua cake, D.D, 
mustard cake and castor cake except for the two mentioned oil cakes which 
reduced the population of parasitic nematodes to only 32-43%, the other cake 
was almost effective as D.D and nemagon. 
Lai et.el. (1977) found out in experiment that by adding chopped leaves of 
eight plant species or dry raw sledge in pots infested with Rotylenchulus 
reniformis at a rate of 5% leaves or 10% sewage. Seedling of egg plants had 
shoot weight significantly greater than those of the control except in soil 
amendment with Vigna sinensis leaves. All treatments had significantly fewer 
adult females of R. reniformis with egg masses than control. The greatest 
reduction in number was found with neem {Azadiraclita indica) followed by 
sledge and Melia azedarach. 
Saxena etei. {^Qll) studied the effect of mustard oil cake (150 kg/ha) and 
margosa (>4. indica) leaves (300 kg/ha), DBCP (24 kg a.i /ha) and 
fensulphothion (20 kg a.i/ha), Carbofuran (6 kg a.i/ha) and aldicarb (9 kg 
a.i/ha) Tylenchorhynchus sp., Helicotylenchus sp. and Meloidogyne sp. on 
grape vine. DBCP and fensulphothion were more effective. All treatment was 
effective for 3 to 4 months. 
Siddique et.el. (1976) studied the effect of oil cakes of neem {Azadiraclita 
indica), groundnut {Arachis hypogia), Mustard {Brassica campestris) castor 
(Ricinus communis) or mahua {Madhuca indica) on nematode population viz. 
Hoplolaimus indicus, Tylenchorhynchus brassicae, Helicotylenchus sp. and 
Meloidogyne incognita out of which mustard cake was most effective. 
However, in cabbage {Brassica. oleracea var. capitata and cauliflower 
{Brassica oleracea var. botrytis infected with Tylenchorhynchus brassicae. 
Final population /50 g of soil were for neem 2266, ground nut 2350, mustard 
2842, castor 3354, inorganic fertilizer 7928, and control 8120.The addition of 
oil cakes stimulated plant growth with the exception of mahua which cause 
phytoxic effect, nematode population were reduced after 180 days by 96% 
with ground nut, 95% mustard, 94% neem, 93% mahua, 92% castor and 72 
% inorganic fertilizer, compared with 67% in the control (Siddique et.el., 
1976). 
Sitaramiah and Singh (1978) studied that amendment of soil with margosa 
{Azardirachta indica) cake or sawdust supplemented with NPK fertilizer 
increased its phenolic content. Roots of tomato plant grown in amended soil 
contained higher quantities of total phenol than those grown in non amended 
soil. Exposure of female of Meloidogyne javanica to benzoic, phenyl butyric, 
phenyl acetic and cinamic acid significantly reduced their egg laying capacity. 
Exposure of tomato root to phenyl acetic, benzoic, and phenyl butyric and 
cinnamic acid imparted some resistance to invasion by the nematode. In such 
treated plants, fewer larvae could penetrate the roots and develop into mature 
females and fewer eggs were produced. 
Nange Gowda et. al. (1978) compared the efficacy of neem cake (2g plant) 
and Methomyl (10 ppm) on Meloidogyne incognita inoculated (2000/plants 
and non inoculated tomato plant. After 6 weeks neem cake proved to be less 
effective than Methomyl in reducing the number of galls, egg masses and 
eggs, but shoot weight of inoculated and non inoculated plant were increased. 
The growth of Methomyl treated plants were similar to control. 
Nair (1979) compared the effect of several nematlcides viz. fensulphothion, 
aldicarb, carbofuran, phorate, and phenamiphos applied 2g/plants at the time 
of planting and 4 months later on a banana cv nundren infected with R.similis, 
Pratylenchus sp., Helicotlylenchulus sp. Nematode number 4 and 8 months 
after planting were reduced by all treatments and this was reflected in 
enhanced yield. The best results were obtained with nemacur, (Phenamiphos) 
and Temik (aldicarb). 
Alam et.el., (1979) found out that the total phenolic content of oil cake of 
mahua {Madhuca indica), castor {Ricinus communis), mustard {Brassica 
compestris), neem {Azadirachta indica) and groundnut {Aracfiis hypogia). The 
effect of 10 phenolic and related compound on Hopololiamus indicus, 
Rotylenchulus reniformis was assessed. All compounds were toxic however, 
Hydroquione, P- cresol. Catechol, Pyragalol, and gallic acid were the most 
toxic. 
Singh et.el., {^980) treated a naturally infected soil having moderately high 
population of plant parasitic nematode with oil cakes of mustard, castor or 
neem at the rate of 20 g/kg soil or the nematlcides 5% Roger G (2g/kg soil) or 
Furadan 3G (3g/kg soil) either singly or in various combinations. The highest 
increase in tomato plant growth was found with mustard cake followed by 
castor and neem cake. When nematicide were mixed with oil cakes, the 
efficacy of oil cake in reducing plant nematode was increased being more 
effective than the nematicides in lower doses and suggested that an 
integration of these two methods gave effective nematode management. 
Ram and Gupta (1981) observed in pot trial experiment on Cicer aritenium 
infected with M.javanica (1000 larvae/kg) of soil. The soil was amended with 
neem or datura leaves (200 to 400 g/ha) aldicarb or carbofuran 1.5 or 3.0 kg 
a.i /ha or phorate 3.0 are effective in increasing growth and reducing the galls. 
Singh et.el. (1985) studied that the amendment with saw dust, urea, 
cowdung, leaf mold and oil cakes of castor, mustard, neem, all improved the 
plant growth except sawdust. The adverse effect of sawdust on plant growth 
was mitigated by the addition of different nitrogen source. Total free phenol, 
0-dihydroxy phenol and amino acid content increased in infested plant grown 
in amended soil. Frequency of saprophytic fungi also increased in amended 
soil except in sawdust, while frequency of parasitic fungi decreased. 
Nange-Gowda et.el., (1985) compared the efficacy of pressmud, tankslit, 
neem {Azadirachta indica) oil cake and farmyard manure with aldicarb 3G for 
the control of M.incognita in a tobacco cv nursery. Press mud at 5kg/m^ was 
the most effective in increasing the germination count of tobacco and were at 
par with aldicarb at 4 g/m .^ Aldicarb was the most effective in reducing the 
number of root knot infested seedling and galls/ plant, followed by pressmud, 
neem cake, farmyard manure and tank slit (both at 5 kg/m )^. 
Sivakumar and Murimuthu (1986) showed that 58.7% reduction in population 
of Meloidogyne incognita, Hirsctimaniella mucronata and Dorylaimus sps and 
maximum yield of 14.2 kg/4840 leaves in P. bettle treated with Calotropis 
gigantic leaves at 2.5 tones/ha. Reduction was also obtained with amendment 
with oil cakes of neem (44.7%), poultry manure (40.9%.) castor (25.9%) 
groundnut (22.9%), all at 100 kg/ha and saw dust 29.3% at (2.5 tones/ha) 
It was also found out that extract of plant product have different effect 
on mobility of 2nd stage juveniles of T. semipenetrans. Neem extract, 
(Azadirachta indica) showed highest toxicity with only 19.27% mobility at 5% 
concentration. Marigold {Tagets erecta) 74.85% and mustard {Brassica 
campestris) 80.6% (Mani et. al., 1986.Facknath and Jadunun, 1990) 
Devakumar et.el. (1985) Showed that by adding neem cake to soil result in 
the slower mineralisation of nitrogen, which is to inhibition of nitrifies by the 
ingredient of cake. 
Jain and Hassan (1986) studied the application of neem cake or fenamiphos 
(2.5 kg a. i/ha on oat and vigna ungiculata crop. Neem cake increased the 
fodder crop and seed yield of oat and V.ungiculata. All treatments (including 
urea application) increased the photosynthetic pigment of oat leaves but 
neem cake gave maximum yield. 
But it was found that germination of Vigna radiata remains unaffected 
by neem cake, where as neem oil suppress and delayed germination. Both 
neem cake and neem oil was effective in reducing the penetration of 
M.incognita 2"^ juveniles at 3rd and 6'^  days after germination. The number 
of juveniles penetrating was only 25% and 36% for the control of cake and oil 
respectively (Vijaylakshmi and Goswami 1986). 
In another experiment, using 2nd stage juveniles of M. incognita to find 
out the correlation between period of decomposition of neem {Azadiraciita 
indica) and undi {Calopliyllum inoptiullum) oil seed cake at 1-3 w/w in seed 
and their nematicidal properties. Ttie toxicity of exudate from tlie oil seed cake 
increased upto 3 weeks and then decreased untill 6 weeks, undi cake was 
more toxic at the 4 week and 5 week than neem seed (Goswami and 
Vijaylakshmi, 1987) 
The microorganism also played a significant role in the decomposition 
of 4 % neem and ground nut {Arachis hypogia) w/w oil cake and their affect 
on the penetration, development and population buildup of M.incognita on 
tomato. The effectiveness of the cake was better in unsterlised soil than in 
sterilized soil providing increased plant growth response and nematode 
population (Battacharya and Goswami, 1987). 
Sikader et.el. (1986) in a experiment evaluated the efficacy of temik 
lOG(aldicarb) and few oil cakes, applied at different interval in controlling the 
root knot disease of Mulberry {Morus alba) caused by Meloidogyne incognita 
during the year 1981-1982. Results showed that aldicarb at 3 kg a.i /ha and 
neem {Azadiractita indica), castor {R.communis), groundnut {Arachis iiypogia) 
and gingly oil cakes at I tons/ha applied 4 times in a year reduced the disease 
infestation considerably. The growth and leaf yield was improved as 
compared to control. 
Sundaraja and Koshy (1986) showed in a experiment that the effect of 
fensulphothion (5 g a.i /palm, aldicarb, (10 g a .i/palm), DBCP (10 ml a.i 
/palm) or neem oil cake (1.5 kg/palm on the control of P. similis, causing 
yellow leaf disease on Arecha catchu. All treatments significantly reduce the 
nematode population compared with control. With fensulphothion treatment 
giving maximum number of nuts and total nut weight/palm. 
Alam and Ashraf (1986) showed that soil amended with compost, bonemeal, 
and oil seed cakes of castor, mustard, margosa/neem and peanut, DD, 
DBCP, phorate, phensulphothlon and dimethioate for the control of plant 
parasitic nematode. Inorganic fertilizer and compost did not suppress the 
population of plant parasitic nematode significantly, While all other soil 
amendment and nematicide significantly reduces nematode population. DD 
was the most effective control method. 
Battacharya and Goswami (1988) in a pot experiment compared the efficacy 
of neem and groundnut with aldicarb. Powered oil cakes containing 4% neem 
{Azadirachta indica) or 1% ground nut {Arachis hypogia) were added to soil, 
just before transplanting. Aldicarb at 2 kg a .i /ha was applied 7 days after 
transplanting, 2"'^  stage juveniles M.incognita were introduced. Plant growth 
response to neem and aldicarb was better than to groundnut than unamended 
control. Generally the number of juveniles penetrating the root increased 
significantly with time and decreased with treatment, with least penetration in 
aldicarb treatment followed by neem, groundnut and control. Highest root and 
soil population was observed in control, followed by groundnut, neem and 
aldicarb. Total larval recovery were much less following treatments (in 
respective order, neem, aldicarb, and groundnut,) than in the control. 
However, egg masses obtained from different treatment were kept for 
hatching. Egg sacs from groundnut and neem treatment gave a smaller hatch 
than those of aldicarb. 
Sharma and Raj (1987) evaluated the efficacy of aldicarb (Temik 10G) at 5 kg 
a i /ha, Ethoprop (Mocop 10G) at 15 kg a i /ha, saw dust and neem cake 
(Azardirchta indica) both at 26q/ha for controlling M.incognita and improving 
yield of potato. All treatments were applied in a furrow at planting, with 
untreated plot as control. There was little or no tuber formation and reduced 
nematode population in soil after treatment. Aldicarb gave the greatest yield 
increase of 24%. 
Jain et.el., (1988) showed infestation of tomato seedling with M.javanica were 
given the following chemical treatment, aldicarb, carbofuran, ethoprophos, 
oncol (benfuracarb), quiniphos, phorate, UC54229, malathion or BHC dust at 
4 kg a.i /ha or neem {Azadirachta indica) or Calotropics procera leaves each 
at 100q/ha. These treatment were given alone or combined with carbofuran at 
1 kg a.i /ha at transplanting. After transplanting, there was a significant 
increase in tomato yield when nursery treatment were supplemented with 
carbofuran, aldicarb and UC 54229 were the most effective in increasing 
tomato yield in M.javanica infested plot. 
Dareka et.el., (1989) found that carbofuran 3G applied at 6 kg a.i /ha was the 
most effective treatment in reducing nematode {Helicotylenclius sp., 
Xipliinema insigna and Meloidogyne incognita population of 55.95% and 
increasing the yield 33.27% of pomegranate var. G.B.G. no 1) compared with 
the untreated control. Treatment with neem {Azadirachta indica) cake at 
2.5t/ha was the most effective followed by karanj {Pongamia pinnata), mahua 
{M. indica) and castor {Ricinus communis). 
Gour and Mishra (1990) suggested that population of Tylencliorliynclius sp., 
Helicotylenclius sp., Hoplolaimus indicus, Rotylenchulus reniformis and 
Hemicriconemoides sp. infestation on Lens culneris were managed 
effectively. Seed treatment of Lens culneris with pfiorate (1.0 wet weight) 
aldicarb at 4.0kg/ha and neem cake {Azadirachta indica) cake at 17 q/ha gave 
the greatest reduction in nematode population and infestation and greatest 
increase in lentil yield. Their combination gave a 90.7% increase in the grain 
yield of the subsequent \/igna radiata crop. 
Akhtar and Alam (1991) observed increase in population build up of plant 
parasitic nematode mainly Meloidogyne incognita on potato was significantly 
arrested, when Brassica juncea was also grown with potatoes in alternate 
rows. There was suppression of the plant parasitic nematode when the soil 
was treated with oil seed cake and leaves of neem {Azadirachta indica) and 
castor (R communis) and carbofuran. As a consequence of reduction in the 
nematode population, there was an increase in the yield of potato. The 
beneficial effect of all the treatments persist in the next growing season when 
okra {Abelmoschus esculents) was grown. 
Jonathan et.el. (1991) tested the effect of press mud (20t/ha), poultry manure 
(25t/ha) and sugarcane bagasse (25t/ha) on a population of sugarcane 
rhizoshere, mainly nematodes M.incognita, Pratylenchius coffeae and 
Helicotylenchus dihysteria. Neem {Azadiractita indica) and press mud gave 
92% reduction and sawdust reduced the nematode population by 55% but 
neither of the organic amendments increased yields. Overall aldicarb gave 
best result followed by ethoprop, neem cake and sawdust. 
Schaur Blume and Blume (1988) studied the effect of deoiled crushed seeds 
of neem (A.indica) and residue of MeOH/MTB seed kernel extraction on 
P.penetrans. Both extraction residues were applied in concentration between 
500 and 4170 mg/kg as soil amendment in pot tnal. All neem amendment 
resulted in number of roots of winter wheat. In the oil cakes and ATZ residue 
application, reduced nematode population 75% and 20% of the control 
respectively. The soil amendment resulted in increased number of 
microbivorus nematode but decreased number of obligate and facultative 
plant parasitic nematode compared to control. 
Reddy. et. el., (1991) studied the effect of oil cakes of castor {Ricinus 
communis) karanj {Pongamia glabra) and neem {Azadirachta indica) 20g per 
plant and the parasitic fungus, Paecilomyces lilacinus 8g at infested rice 
seeds per plant alone and in combination at half doses, were evaluated for 
the management of T.semipenetrans infecting acid lime under glass condition. 
Neem cake + Paecilomyces lilacinus gave maximum shoot length and root 
weight. Maximum reduction in soil nematode population was obtained with 
neem cake+ P.lilacinus while castor cake + P.lilacinus gave the least 
nematode population. 
Alam (1991) showed that oil seed cakes of mahua (Madhuca indica) 
(M.longifoila), castor (R.communis), mustard, neem {Azadirachta indica) and 
ground nut each at llOkg/ha singly or in different combinations significantly 
controlled population of plant parasitic nematode on tomato {Lycopersicon 
esculentum), egg plant (aubergine) chili [Capsicum annum), okra 
(Abelmoschus esculents) cabbage (Brassica oleracea var. captita and 
cauliflower (fi. oleraceae var. botrytrtis). Mahua oil cake was phytoxic to all 
test crops except eggplant. All other oil seed cake improved plant growth 
significantly. The efficacy of oil seed cake was consistent in winter and 
summer growing season as well as different soil pH and organic content. 
Rao et.el., (1991) found out in a vitro experiment that the efficacy of 
autoclaved hot water and cold water extract of ground nut, neem, coconut, 
karanj, and mushroom compost. Karanj cake extract were significantly more 
effective against A. Sacchari than other extract. Coconut and groundnut 
cakes were toxic to nematode but ineffective when prepared in cold water. 
Karanj, ground nut or coconut cake at 2% were as effective as carbofuran at 
0.4% in reducing A.sacchari in mushroom compost. A.bipolaris yield was 
significantly increased with neem, coconut or karanj cake at 1-2%. 
Haseeb and Butool (1991) showed that aldicarb, bavistin, (carbofuran) all at 4 
kg a.i /ha), ethoprophos 6kg a.i /ha, Oncol (benfuracarb) Rugby (cadusafos) 
both at 4 kg a.i /ha and neem {Azadiarchta indica) cake(1g N/kg) soil. Best 
result obtained in term of improvement of plant growth and reduction in root 
knot population was obtained with aldicarb followed by ethoprophos and 
neem cake. 
Salawu (1992) investigated the effect of neem leaf extract {Azadirchta indica), 
used as soil amendment and ethoprop singly or in various combination on 
Meloidogyne incognita activity and growth of sugarcane cv. 1001.Neem leaf 
extract in combination with ethoprophos at the rate of 2 and 4 kg a.i/ha was as 
effective as ethoprophos alone or at the rate of 5-8 kg a.i /ha. Neem extract 
amendment was not toxic to sugarcane and the different treatments improved 
growth of sugarcane. 
Reddy et.el., (1990) tested the effect of castor {R.communis), groundnut, 
honge [Pongia pinata) and neem oil cake each at 1 ton/ha and carbofuran at 
2 kg a.i/ha on okra infested with Meloidogyne incognita under field condition. 
Fine powdered oil cakes were applied 2 weeks prior to sowing of okra seed 
cv. pusa sawani The nematicides were applied a day prior to sowing. 
Observation on okra fruit yield and root knot not index were recorded. All the 
oil cakes and nematicides tested significantly reduced the root knot index and 
increased okra fruit yield compared to control. The highest fruit yield was 
obtained with carbofuran and honge, which were on par with the other 3 oil 
cakes. 
Goswami et.el., (1993) studied the effect of decomposed product of 
groundnut, mahua, mustard, karanj and neem oil seed cake and appuligate 
based clay dust (ABCD) collected at 1,2,3,4,or weeks after soil amendment 
on the hatching and mortality of M.incognita. Organic matter showed more 
fluctuation in the mortality of M.incognita than ABCD. Of the organic 
amendment, mustard was the most nemotoxic even from the first week. 
Barman and Das (1997) studied the effect of chemical seed dressing with 
carbofuran 3G at 3% w/w and organic amendment neem {Azadirachta indica) 
cake, poultry manure and mustard oil cake each at 2 ton/ha and on combined 
application of seed dressing by organic amendment at 1 ton /ha each were 
effective in improving plant growth character and yield of green gram {Vigna 
radiata). The number of galls, egg masses and final nematode population of 
M. incognita were reduced over the untreated control. The best result were 
obtained with poultry manure applied at 2 ton/ha followed by connbined 
application of seed dressing + neem cake at 1 ton/ha. 
Organic Amendment against Fungi 
Increased and indiscrinninate use of chemicals including fungicides has been 
causing great environmental hazards in recent years. To control the menace 
of pathogen and reduce the population of pathogen in the soil, the soil is 
amended with both organic and inorganic nitrogenous source. The organic 
amendments includes neem cake, mustard cake, and sawdust and groundnut 
cake. The cake applied to soil has an adverse effect on the microflora of the 
soil, but also on the pathogens, which survive in the soil. The neem cake 
obtained after extraction of oil from seed. The cake is mostly used as a 
fertilizer due to 5-8% nitrogen content as well as large amount of potassium. 
Neem cakes directly or indirectly affect phyto pathogenic fungi in the soil. 
When organic matter is introduced into the soil, it activates the soil 
microorganism. With an increase in the antagonistic potential, this can lead to 
reduction in infection by soil borne pathogen. For example in case of potato, 
the damage caused by Rhizoctania solani, the pathogen responsible for black 
scurf was reduced by applying oil cakes obtained from mustard seeds, 
peanuts, carrots bean and neem seed. 
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Singh and Singh (1982) found that amendment with neem cake and Ricinus 
comunis stimulating the radial growth of Fuasarium udum when exposed 1 or 
2 weeks after amendment. The stimulatory effect decreased with the increase 
in the period of decomposition. Azardirchta indica causes more suppression 
at radial growth than R.communis. 
However, the soil amendments with neem cake, oat, straw, castor, 
reduce disease incidence but mustard cake, sawdust and rice husk generally 
proved ineffective in controlling Sclerotium rolfsii (Gautam and Kotke, 1979). 
But neem cake and ground nut cake applied under dry condition and elupa 
cake, gingly and neem cake under flooded condition were effective in 
reducing the viability of Sclerotia of the rice pathogen. (Lakshmanan and Nair 
(1984). 
The foot and root rot of betlewine caused by Fusarium solani f.sp piperis was 
favored by long incubation period and black cotton soil than in latrine soil, red 
loam or garden soil. The saprophytic activity was reduced with the addition of 
oil cake especially neem oil cake, plant residue of Bengal gram, bran, 
grandiflora leaves etc. (Siddapa and Anilkumar, 1985). 
The root rot on sesame caused by M.phaseolina was controlled by 
combination of organic and inorganic amendments urea was applied as 
inorganic nitrogen source and neem cake, mustard, farmyard manure (FYM) 
was the organic source. Urea and FMN were effective in combined treatment 
in reducing disease incidence to 9% and 7.5% and seed yield was 88g and 
68g. (Lakada, 1992). 
Mansi et.el., (1990) found that extract from leaves of Calotrolpics procera, 
Azadirachta indica, and Datura stromonium against Pyricularia oryzae 
Rhizoctania solani, Curvularia lunata (Cochilobolus lunats) Fusarium 
monilofrme (Gibberella fujikuori) and Asperigilus niger. 
Ragan et.el., (1991) showed that 2 application of 0.1% carbendazim one at 
the initial appearance of the disease and second 30 days later effectively 
controlled root rot of fenugreek caused by Riiizoctania solani (av. disease 
incidence after treatment was 3.1%). Application of neem cake reduce 
disease incidence to 4.9%, Seed treated with theTrichoderma sp. also reduce 
infection, but was less effective than carbendazim treatment. 
Doshi et.el., (1991) suggested that oil cakes prepared from Pongamia glabra ( 
P. pinata ) and Azadirachta indica were most effective in increasing the yield 
of latex and seed in Papver somniferum grown under continues culture and 
controlling both systemic and non systemic infection by Perenospora 
arboresecence. 
Ashimu and Scholasser(1992) investigated the effect of neem leaf extract 
and other 3 commercial products on the leaves of grapes cv. Muller-
Thurgau susceptible to P .viticola. Seed extract sprayed as a fine mist 2 days 
after inoculation with a sporangial suspension of the pathogen. After 7 days of 
incubation, the leaf area covered by the sporualating fungus are assessed. In 
test performed both with detached leaves and attached leaves in plants, all 
treatment have a significant reduction in disease severity with an efficacy of 
more than 80% indicating a curative effect. The anti fungal properties of neem 
products were shown to be due to inhibition of the indirect germination of 
sporangia. 
Baby and Manibhusharao (1993) studied the effect of two organic amendment 
{Gliricidia leaf extract and neem leaf extract ) and two fungal antagonistic 
{Glicladium virens and Trichoderma longibrachtum) used to control rice 
sheath blight disease caused by Rhizoctania solani under green house and 
field condition. Integration of these two system enhanced the efficacy of their 
individual effect. In addition to disease suppression, the growth of rice plant 
and grain yield was increased to degree by different treatment. The 
antagonistic applied to soil as wheat bran dust preparation survived well in 
soil reduced the pathogen population. When antagonistic was supplemented 
with organic substrate, and increase in the colony forming unit (C.F.U) of the 
antagonistic and a marked reduction in pathogen survival where noticed. 
Singh et.el., 1993) studied the effect of leaf extract of some medicinal plants 
{Calotropics procera, Vitex negundo, Lantana camera, Azadirachta indica, 
Ficus religiosa, Osmium sanctum, Thuja orientalis, Argemone mexicana, 
Achyranthus aspera. Datura fastusa and Ricinus communis gave good 
control of disease (Botrydiplodia theibramac, Fusarium oxysporium, 
Helminthosporium spiciferum (Cocliiiobolus specifer) Curvularia lunata 
(Cochliobolus lunatus), Aspergilus niger and Trichothecium rose) 
development. Of the 11 leaf extract, those of A.indica and O.sanctum were 
most effective. 
Ganguly (1994) investigated the antifungal effect of water extract of leaves of 
vincea rosea {Catharanthus roseus) Lantana camera, Osimum tenuiflorm 
(O.sanctum, Sanctum melomgana, (aubergine) Azadirachta indica, Polythia 
longifolia, Aegale marmelos and Datura metal showed antifungal activity 
against Pyricularia oryzae (Magnaporthe griseae) and Helminthosporium 
oryzae. Extract of C. roseaus showed maximum inhibition of mycelial growth 
followed by those of P. longifilia and A.indica .Extract of D. metal had least 
antifungal activity. 
Narendrappa and Gowda (1995) formulated an integrated approach for the 
management of panama wilt on banana cv. najungud rasable. This local 
variety grown has been reduced from 500 ha to less the 50 ha because soil 
was so infested with F. oxysporium cubense and no single control measure is 
adequate to cope with the disease. Losses can be kept at minimal level by 
following a disease management schedule which include the use of healthy 
plant material, pre planting display in dipping in carbendazim (0.2% for 
minimum 45 min. Soil amendment with lime or neem cake at 1 kg/pit before 
planting or application of urea 200 kg/ plant + sugarcane trash mulch at 3 and 
7 month and eradication of infested plant, including rhizome as soon as they 
become infested, together with injection or drenches of carbendazim at 5, 7,or 
9 months. 
Ilyas et.el., (1997) studied by using a poisoned food technique in vitro 
evaluation of 5 neem product (neem seed cover dust, neem oil, neem cake 
and neem leaf extract and replin ) on mycelial growth of M. phaseolina. The 
causal agent of charcoal rot of mungbean {Vigna radiata) grown on chickpea 
seed meal agar at pH 6.0 revealed that replin was the most effective neem 
product followed by neem oil, in reducing mycelial growth, sclerotial formation. 
The effectiveness was in descending order, replin neem oil and neem oil 
cake, neem seed cover dust, neem leaf extract. 
Zaman et.el., (1997) studied the effect of seven fungal genera namely 
Alternaria, Fusarium, Aspergillus, Penicilium, Rhizopus, Chaetomoum and 
Curvularia were associated with mustard seed. Percentage incidence of 
different fungi at various location and duration of storage period. The 
frequency of alternaria decreased with the increase of storage period, while 
Fusarium and Aspergillus increased with storage period. Four plant extract 
tested were effective in decreasing the prevalence of seed borne fungi. 
However, garlic and neem leaf extracts were superior among the extract 
followed by ginger and onion bulb. All the extract gave highest control when 
used in crude form and their efficacy declined with increasing dilution. 
Ramanjun et.el., (1997) studied that in stenn bleeding (a soil borne disease 
caused by Thielariopsis parodoxa) Ceratocysis paradoxa) affected garden in 
India. Using carbendazim or Tridemorph, Glicladium wrens, a sea plant (coal 
tar) cake and farmyard manure in various combinations. Observations after 4 
years of treatment showed the lowest disease index (2.02) and the highest 
nut yield (59.4) nuts/palm annually in the palm treated with (Tridemorph) 4% 
root stealing and soil application of G. virens + neem cake + farmyard 
manure. 
Anjukumar and Gour (1998) showed soil solarization using thin transparent 
polypthene for a period of 3 and 6 weeks alone and in combination with 
farmyard manure and mahua( M.longifolia) cake reduced significantly the 
population densities of Hopolomius indicus and Tylenchorhnchus vulgare in 
nursery beds. Mulching for 6 weeks caused as much as 72.6% and 80.5% 
decrease in the population densities of T.vulgare and H.indicus respectively 
compared to following with a natural decline of 9.5 and 33.5% respectively. 
Application of Mahua cake before soil solarization usually caused a slight 
greater reduction in nematode population. The propagule density of root not 
fungus, fusarium solani was reduced by more than 30% with soil solarization 
alone or in combination with organic amendment. The number and dry weight 
of weeds such as Triantiiema portulacastum, Euptiorbia sps. Panicum sps. 
Cynodon dactylon and Tribuus terristeris declined considerably but Cyprus 
rotundra was partially controlled. 
Handeker et.el., (1998) tested organic amendment as neem {Azadirachta 
indica) cotton, groundnut, safflower cake reduced the inoculum of M.phasolina 
and Fusarium moniliforme (Giberrela fugikuorii) in the soil and reduced the 
incidence of stalking rot of sorghum. Except for the neem cake, the population 
of beneficial fungi, bacteria and actinomycetes were higher in amended soil. 
Soil microorganism isolated from amended soil were tested in vitro for their 
antagonistic effect against M.phaseolina and G.fujikouri 
Eteshhmul haque e^e/.,(1998) studied that soil amendment with neem ( 
Azdirachta indica) seed cake, cotton seed cake, Datuar fastosa and 
Stochosporium marginatum significantly reduce Fusarium solani infection of 
sunflower.. Neem seed cake and cotton seed cake were also effective against 
Macrophomina and Rtiizoctani solani, wiilie Stoctiosporium marginatum and 
D. fastusa were effective against R.solani infection of sunflower 
roots.P.aeurogenesis significantly controlled root rot disease of sunflower 
caused by M. phaseoiina, R.solani and F.oxysporium, P. aeurogenesis 
combined with neem seed cake or S. margiantum produced greater fresh 
weight of root and plant height respectively compared with separate 
application of G. wrens+neem cake +farmyardmanure. 
Ragappan ef.e/.,(1999) studied the effect of fresh and stored sample of 
newly developed neem oil based EC formulation(NO -60ECCA) on the invitro 
growth of S. oryzae, the casual agent of Sheath rot disease of rice. The result 
showed a significant reduction in the mycelia growth of S. oryzae at all test 
concentration 0.225, 0.45, and 0.9% and storage duration 0,3 and 9 months 
of the neem oil in comparison with the control. It was concluded that this 
formulation of neem oil had significant inhibitory activity against S.oryzea even 
at low concentration (0.255) after 9 moth of storage indicating a commercial 
feasibility of its production and storage. 
Padmadaya and Reddy (1999) studied the effect of six organic amendments 
namely neem cake, pongamia fresh and dry leaves, eucalyptus dry leaves 
and farmyard manure against seedling disease in tomato cv. pusa ruby 
caused by F.oxysporium f.sp. lycopersici at 3 concentration and 2 incubation 
period of decomposition in pot culture and green house conditions, the 
concentration of amendment increased, healthy seedling stands also 
increased. The two incubation period of decomposition recovered a higher 
healthy seedling stands 60% and at in 4 weeks incubation period 59% among 
the six amendments. Farmyard manure was significantly superior with 66% 
healthy seedling followed by neem cake (61%) and Pongamia fresh leaves 
61%, farmyard manure 2% was significantly superior to all other amendment 
for both the incubation periods with 7% healthy seedling recorded for both the 
periods followed by neem cakes (0.15%) with 70% after two incubation 
periods and 67% seedling after 4 weeks incubation. 
Singh et.el., (2000) showed the seed bacterization of Pseudomonas 
fluorescens and P. aeurogenesis alone and in combination with aerial spray of 
their cell suspension or Neemazol™ , product of neem ( A. indica ) at 
different concentration was tested under field condition at the vegetable 
research of Banarus Hindu university ,Utter pradesh, India during 1995-1997 
to control powdery mildew {Erysiphae pisi) of pea {Pisum satum cv.arkel) 
through induced resistance in the host combination of bacterization with the 
aerial spray of bacterial cell suspension or Nemazol was more effective in 
controlling the disease at all concentration of Nemazol (50mg/2) being the 
optimum than the seed bacterization alone. Bacterization by both bacteria and 
aerial spray of Neemazol increased the dry weight of the pea plant. 
Colonization of the rhizoshere was minimum by P. aerurogenisis followed by 
stain. pt5 of .P. fluorescens.\he lower most leaves support better survival of 
these plant promoting rhizoctonia bacterization than the upper leaves. 
Organic Amendment against both fungi and nematode 
Khan et.el., (1973) studied the influence of organic amendment in the form of 
oil cakes of neem (Azadirachta indica) mahua {Madhuca indica), ground nut 
and castor at 1001b N/acre significantly suppressed the population of 
phytophagous nematode such as Tylenchorhynchus brassicae, Hoplolaimus 
indicus, Helicotylenchus ethyniae and larvae of Meloidogyne incognita. Oil 
cakes also reduced the frequency of occurrence of fungi such as Rhizoctonia 
solani and Fusarium oxysporium f.sp. Lycopersicae. Ammonium sulphate 
increased the population of nematode and frequency of parasitic fungi. 
Khan et.el., (1979) found that application of neem Azadirachta indica) 
groundnut {Arachis hypogia) Mahua {Maduhca indica) or castor significantly 
suppressed several nematode species including Tylenchorhynchus brassicae 
and Meloidogyne incognita in the okra rhizoshere. Although there was an 
increase in the population of saprophytic fungi including Rhizoctonia solani 
and Fusarium oxysporium. 
Srivastava and Singh (1991) investigated the effect of organic amendment, 
neem {Azadirachta indica) and mustard cake on M.phaseolina and M. 
incognita infecting frencli bean {Phaseolus vulgaris). Mustard cal<e was 
effective in reducing the disease incidence significantly. 
Ehtesshamul-Haque et.el., (1996) studied tine efficacy of biocontrol agent, 
Verticillum chlamydosporium, Paecilomyces lilacinus, Rtiizobium meliloti or 
soil amendment with Staciiysporium, seaweed extract controlled the infection 
of M.javanica and Macrophomina phaseolina, Rhizoctania solani and 
Fusarium oxysporium solani on okra. Neem {Azadirachta indica) cake and 
datura {Datura fastosa) powder were also effective against M.javanica and 
M.phaseolina. The combined use of chlamydosporium and neem cake 
completely control M. javanica. The greatest height and fresh weight of shoot 
were obtained when R. meliloti was used with sawdust followed by 
Chlamydosporium with neem cake. 
Neem leaves: 
Neem leaves extract used as soil treatment measure were tested on various 
crop and it was found that application of these extract in varying concentration 
5,10.20,30 or 40 w/w on pots containing soil infested with M.javanica. 20% 
and 30% of neem leaf extract was found quite effective in reducing the 
damage caused by M. javanica (Dash and Padi 1992). 
Wani (1992) studied the effect of leaf extract of Azadirachta indica for 
0,2,4,6,8,12 or 24 hours on seedling inoculated with 5000 M. incognita 
juveniles. All seed soaking controlled the nematode, the control increase with 
increasing the duration of soaking. 
Neem leaf extract used as bare root dip treatment caused a significant 
reduction in root knot development of pre infected tomato seedling as well as 
those inoculated with J2 of M.incognita after dip treatment (Akhtar and 
Mahmood 1994). 
Neem seed Kernel: 
The Extract of Neem Seed Kernel applied to soil in different concentrations of 
400,600,or 800 mg powder/1 OOg caused a significant reduction in the number 
of larvae able to penetrate in the treated seed in comparison with untreated 
seed (Gokte and Swarup 1988) Extensive research work done have been 
carried on the efficacy of using seed kernel extract in controlling M. incognita. 
It was found on study that extract of seed kernel not only inhibit the 
penetration of juveniles but also plant showed better, plant growth (Mojumder 
and Mishra, 1993). 
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MATERIALS AND METHODS 
Preparation and sterilization of soil Mixture 
The seeds of tomato plant {Lycoperscon esculentum Mill) var. Pusa Gaurav 
was surface sterilized in 0.1% mercuric chloride for a minute followed by three 
washing with distilled water and then air dried at room temperature by taking 
clean blotting paper. Sandy loam soil was mixed with sand and organic 
manure in the ratio of 3:1 ;1 clay pot of 1kg. The pots were sterilized in 
autoclave at 201b pressure for 15 minutes. 
Raising and Maintenance of test plant 
The seeds after having surface sterilized with 0.1 % Hg cb solution for a 
minute and washed thrice in distilled water were sown in 10" earthen pots and 
one week after germination seedling were transplanted in 6" clay pots at the 
rate of one seedling. The pots were kept in a randomised block and each 
treatment was replicated three times. Experiment was terminated after 60 
days. 
The laboratory experiment were conducted to study the efficacy of various 
neem products and chemical trizophos 40EC in vitro condition on larval 
mortality and egg hatching 
Root knot inoculum: 
Root knot inoculum was collected from the plants infected with Meloidogyne 
Incognita from the Indian Agricultural Research Institutes (lARI) experimental 
fields. The roots of the plants were gently washed with tap water to remove 
sand and clay particles adhered to the egg masses. The egg masses were 
handpicked under stereoscope binocular microscope witli a sterilizing forceps. 
Egg masses were collected for getting 2"^  stage juveniles of M.incognita for 
inoculation on plants. The 2"^  stage juveniles were also used for study the 
larval mortality and egg masses were used to study the effect of various neem 
products at different dilutions on the egg hatching. Egg masses were kept on 
metal gauze moulded sieve containing two layers, which was put in a pertidish 
with sufficient amount of water. The larvae so obtained were used as 
inoculum for inoculating the plant. 
Neem Products 
The various neem products such as neem leaf extract, neem cake, nimin, 
bionema, achook and trizophos were evaluated for the control of root knot 
infection on tomato. The efficacy of various neem products were conducted at 
different dilution on the hatching and mortality of 2"^ ^ juveniles of M.incognita 
and subsequent effect on growth parameters of tomato plant. 
Neem Leaves: Ten grams of neem leaves were macerating in 100 ml of 
distilled water. All these solutions were designated as Standard solution "N" 
and further dilution viz., N/2,N/10,N/100 of these were prepared by adding 
distilled water. 
Neem Cake: Ten grams of powered neem cake were dissolved in 100 ml of 
distilled water and allowed to decompose in a beaker at 20±2°C after which 
suspension were filtered through muslin cloth and obtained in a beaker. 
Further dilution were obtained by adding require amount of distilled water. 
Nimin: Ten ml of nimin were dissolved in a 100 ml of distilled water and kept 
for an hour. These solutions were termed as Standard solution and 
designated as "N" and further dilutions were obtained by adding distilled 
water. 
Achook: Ten gram of achook was dissolved in 100 ml of distilled water and 
solutions were filtered through muslin cloth to remove the supernatant. The 
resulting solution is further diluted with distilled water to prepare different 
dilution. 
Bionema: Standard solution of bionema was prepared by dissolving 10 gram 
in 100ml of distilled water and further dilution was prepared by adding distilled 
water. 
Trizophos: About 2.5ml of Trizophos 40EC was adding to 100 ml of distilled 
water to prepare stock solution of 1% trizophos and it was further diluted to 
different concentration by adding distilled water. 
The three pot experiments was designed to study the efficacy of different 
neem products at different dilutions on tomato plant {Lycopersicum 
esculentum Mill), var. Pusa Guarav. 
Seed dressing 
Root dip treatment 
Soil amendment 
Seed Dressing: Seed coating with neem products such as achook, neem leaf 
extract, neem cake, bionema was done at the rate of N, N/2,N/10,N/100 w/w 
of seeds using gum as adhesive and chalk powder as drier. However, in case 
of liquid formulation viz., nimin, trizophos40EC, seed treatment was done @ 
N, N/2,N/10,N/100 v/w of seeds and only chalk powder used as drier. The 
treated seed were air dried and sown. Each seedling after transplantation was 
inoculated with 1000 freshly hatched 2"^  stage juveniles of root knot 
nematode Meloidogyne incognita. 
Root dip treatment: Standard solution of different treatments of different 
dilutions were made by adding the distilled water. Roots of three week old 
seedling of tomato plant {Lycopersicon esculentum Mill) cv. Pusa Gaurav 
grown in sterilized soil were dipped in different concentrations separately for 3 
minutes. Each treated roots were washed with tap water and seedlings were 
transplanted into 15cm clay pot containing 1 kg autoclaved soil. Each seedling 
after transplantation was inoculated with 1000 freshly hatched 2nd stage 
juveniles of root knot nematode Meloidogyne incognita. 
Soil Amendment: The stock solution diluted into different dilutions by adding 
water were added to pots one week before the transplanting. Watering is 
done daily to allow the decomposition of organic material in the pot. After one 
week tomato seedling is transplanted one each in the pot. Each seedling 
after transplantation was inoculated with 1000 freshly hatched 2nd stage 
juveniles of root knot nematode Meloidogyne incognita (kofoid et white 
Chitwood) is inoculated. 
Observations: 
Effect on Hatching: 
Five ml solution of standard solution of different dilutions were poured into 
40mm diameter sterilized petridish. 10 egg masses of M.incognita of uniform 
size were collected from the heavily infected roots of brinjal and transferred 
into petridish. Egg masses were kept in distilled water as control. All the 
treatment were incubated at 28±1°C. Hatched larvae were counted at 6 days 
and 9 days interval. Mean larval hatch was calculated. 
Effect on Larval mortality 
One hundred freshly hatched larvae of 2nd stage juvenile of M. incognita were 
transferred into petridish containing 5 ml concentration of different standard 
solution. Observation on larval mortality were recorded at interval of 6, 12, 24 
hrs with distilled water as the control. 
Nematode Population: The population of nematode was estimated by taking 
100g of soil sample and passing it through sieve of mesh size lOOpm, 200|jm 
and SOOfjm. The nematode suspension obtained through Cobb's Sieving and 
decanting technique followed by Baermann's funnel method. The nematode 
population was counted in counting dish by taking mean of I ml nematode 
suspension The nematode population was multiplied 10 times to get the total 
population of each pot having 1 kg of soil. 
Number of galls and Egg Masses: 
The number of galls and egg masses were separately counted for each root 
system and index prepared on the basis of the following formulae (Taylor and 
Sassar1978) 
nil (No galling or egg masses) 
1-2 galls or eggmasses 
3-10 galls or eggmasses 
11-30 galls or eggmasses 
31-100galls or eggmasses 
more than 100 galls or eggmasses 
Shoot Length and Weight: 
Each plant after completion of experinnent was cut at the base of stem, its 
length and fresh weight were recorded. 
Root Length and Weight. The roots of each plant were gently washed with 
tap water to remove adhering soil particles and then carefully blotted between 
folds of blotting paper and carefully measured and weight. 
For dry weight, the plants were kept in a running oven at 50°C.After 
48hrs, these were allowed to cool and then take weight. 

RESULTS 
Mortality 
The different neem products were evaluated for the efficacy of mortality and 
hatching on root knot nennatode M.incognita. The highest mean mortality was 
observed in Trizophos (77.6%) followed by Nimin (75.0%), Bionema (73.6), 
Achook (73.0%), Neem leaf extract (70.0%). Mortality increases with 
exposure of time and decreases with dilutions. The highest mortality was 
observed at 24hrs (88.0%) in case of Trizophos, 87.0% by Nimin, 85.0% both 
by Achook and Bionema (Table 1). The different neem products prove 
nemostatic irrespective of different dilutions and increasing period of 
exposure. The larval mortality was directly correlated with exposure period, 
being maximum at 24 hrs in all combinations. 
Hatching 
The data in the (Table 2) shows that irrespective of concentrations and 
durations, different neem based pesticidal formulation shows great inhibitory 
effect on egg hatching. The highest egg hatching was observed at (N/100) 
1:100 concentration in case of neem leaf extract. While lowest egg hatching 
was observed in Trizophos 40EC. The egg hatching increases with time 
duration and dilution. As it was found out that hatching percentage increases 
with increasing dilution of the solution. Thus these neem products have 
antagonistic effect on egg hatching and are par in activity with chemical 
pesticide Trizophos 40EC(table 2). 
Germination 
To check the viability of seeds in vitro condition, tomato (Lycopersicum 
esculentum IVIill.) seeds sown on glass plate on different dilutions of different 
solution showed 100 percent gernnination in all the concentrations.( table 
3,4,5). 
Plant Length 
The different neem based pesticidal formulation results significant 
improvement in plant length. The plant length increases with increases in the 
concentration of the products. The highest was observed in bionema (80.1 
cm) followed by Nimin (78.8 cm), neem cake (77.7/ cm), neem leaf extract 
(76.6 cm), achook (70.4 cm) and lowest was observed in trizophos (66.3 cm) 
in case of soil amendment (table 5). However, in root dip treatment (table 4), 
highest plant length was found in bionema, followed by almost not much 
difference among other products and lowest in trizophos (^9.0 cm). But in 
case of seed dressing (table 3) with these neem based pesticidal formulation, 
the highest plant length was found in bionema (72.7 cm) followed by nimin 
(71.4 cm) trizophos (71.1 cm), achook (69.1), neem leaf extract (69.0 
cm),.The improvement of plant length in soil amendment is due to the fact that 
organic amendment result in the improvement of soil fertility. Its beneficial 
effect was noticed in case of reduction of damage caused by root knot 
nematode Meloidogyne incognita and improvement of plant growth especially 
plant length. However, efficacy of neem products especially as root dip 
treatment and soil dresser was not as effective as soil amendment as shown 
in increase in plant length. 
Plant Fresh Weight: 
Effect of neem products used as organic amendment result significant 
improvement in plant fresh weight as compared to inoculated and 
uninoculated control. The highest plant fresh weight was found in bionema 
(30.3g), followed by nimin (30.2) g), achook (27.1g), and neem cake and 
lowest was found in neem leaf extract as compared to control with nematode 
(18 g) and uninoculated (25.9 g) (table 5). However improvement in fresh 
weight was duo to addition of these products to the soil, result in significant 
reduction of root knot nematode Meloidogyne incognita. But in case of root dip 
treatment, (table 4),Bionema gave highest plant fresh weight 38.3 g followed 
by nimin 37.1 g, achook (34.8 g), neem cake (36.0 g), neem leaf extract 
34.5g and trizophos.30.0 g. Similar is the case with seed dressing (table 3) 
where highest plant fresh weight was found in bionema (31.3 g) followed by 
achook (30.2 g), nimin (27.7g), trizophos (27.5 g), neem cake 24.7g and 
neem leaf extract. However, irrespective of the treatment, plant fresh weight 
increases with increasing of the concentration of these products. There is 
overall increase of plant fresh weight as compared to inoculated control as 
well as uninoculated control. 
Plant Dry Weight: 
The data given in the tables shows that increase in plant dry weight 
irrespective of treatments and concentrations over uninoculated and 
inoculated control. The increase in plant dry weight is significantly highest in 
bionema followed by nimin, achook, neem leaf extract in case of seed 
dressing (Table 3) but in case of root dip treatment (table 4) bionema gave 
highest dry weight followed by achook, neem cake and neem leaf extract .But 
in case of soil amendment, (table 5) highest dry weight was found in bionema 
and lowest was found in neem leaf extract. There is not much differences in 
plant dry weight among other products. The lowest plant dry weight was 
found 8.0 g in neem leaf extract in seed dressing as well as root dip 
treatment. However, in soil amendment with these products, highest plant dry 
weight was found in bionema (11.3 g) and lowest in neem leaf extract. But the 
important thing is that irrespective of concentration and treatment of different 
products, plant dry weight increases with increase in concentration. 
Nematode Population: 
The data given in the table shows that all treatment of neem and trizophos 
have significant effect on the control on the root knot nematode, irrespective 
of their concentration and method of treatment. But it was found out that soil 
amendment with these neem products proved quite effective in comparison to 
root dip treatment and seed dressing. Neem products vary in their 
antagonistic activity. The highest reduction was found in trizophos (74 %) and 
lowest in Nimin (51.0% in case of soil amendment. However, in case of root 
dip treatment, the trizophos gave highest reduction 72% and lowest nimin 52 
%. Similarly in seed dressing trizophos gave highest 72 reduction and lowest 
41% in nimin. Effectiveness of these neem products vary with concentration. 
The highest effective was found trizophos followed by achook, neemcake, 
neem leaf extract, bionema and nimin. This shows that trizophos gave 
highest reduction in root knot infection of M.incognita, but this reduction does 
not turn into increase in other plant growth parameters. 
Root Knot Index: 
The data in the table shows that root knot index prepared on the basis of 
number of galls formed on plant. As the different compounds have different 
antagonistic effect on nematode. The gall formation varies with different 
treatment. It was found that plant treated trizophos have lower gall formation 
as compared to other products. The highest numbers of galls were found in 
nematode inoculated plants. The highest reduction was found in trizophos 
where numbers of galls were less. The same effect varies with the methods of 
treatment. In case of soil amendment with neem products such as neem leaf 
extract, neem cakes, achook, bionema, nimin and trizophos. The number of 
galls found maximum in neem leaf extract and lowest in trizophos. However, 
in root dip treatment (Table 4), maximum number of galls found in neem leaf 
extract and lowest in trizophos. Similarly, in seed dressing (table 3), highest 
number of galls found in bionema and lowest in trizophos. But, however, 
numbers of galls vary with the dilution of the solution. Maximum number of 
galls was mostly found in 1:100 concentration. Thus it was observed that 
despite the highest reduction of gall formation in trizophos treated plants, but 
plant growth parameters like plant length, plant fresh weight, plant dry weight 
are significantly higher in neem products than trizophos. 
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Discussion 
In recent years botanical control of plant parasitic nematode is gaining 
importance in the light of Increased awareness of environmental and human 
health hazards. Among them neem {Azadirchta indica) with its wide spectrum 
bioactivities is the important. Seed treatment with neem products have been 
recorded effective as well as economical for crops. (Mojumder and Mishra 
1991,1996, Mojumder and Rajagopal Raman 1996). In the present 
investigation, the different products of neem such as neem leaf extract neem 
cake, achook, nimin, bionema and trizophos 40EC are evaluated against root 
knot nematode in three different experiments. The effect of these on hatching 
and mortality was also studied. The effect of these on hatching was evaluated 
against water as control. It was found during investigation that least hatching 
was observed in trizophos followed by Nimin, achook, respectively. It was 
observed that hatching increases as the concentration of dilution increases. 
Highest hatching was observed in Bionema at 1:100 with water as check. 
Various other workers reported similar finding. Hatching increases with an 
increases in duration of exposure. 
Similarly these neem products and chemical pesticide trizophos 40EC 
were found as antagonistic against 2"'^ juveniles on mortality in vitro 
condition. The result obtained in vitro test showed that these botanicals are 
almost as par in antagonistic activity as chemical. The result showed that 
Trizophos 40EC give highest mortality, but theses botanicals especially neem 
products bionema, nimin, achook, neem leaf extract are almost par in activity 
with trizophos. Another important thing is that mortality increases with 
'iY 
increases with time duration and decreases witli concentration. Tlie larval 
mortality is being maximum at 24hrs duration in all the concentration. 
Root Dip Treatment: 
A great deal of work has been carried out on the use of organic amendments 
to the soil for the control of plant parasitic nematode (Muller and Gooch 1.992T 
Akthar and Alam 1990 a, 1992) particularly with neem oil cake. It has also 
been observed that extracts of oil cakes and extract of leaves have a systemic 
action against root knot nematode {Meloidogyne incognita). Nematicidal 
properties of different neem products were tested by using root dip treatment 
in neem leaf extract, neem cake, achook, bionema and trizophos. It was found 
out on study that root dip treatment in different concentration of extract of 
neem products significantly reduced the incidence of root knot galling caused 
by M.incognita. Maximum reduction of root knot infection was observed in 
chemical pesticide Trizophos followed by achook, neem leaf extract, Neem 
cake, bionema, nimin, The potential of treatment was comparatively more in 
higher concentration whereas it decreased with decreasing concentration. 
Plant length and weight were positively correlated with the degree of reduction 
in root knot and suppression in the population level of plant parasitic 
nematode. The inhibition in root knot nematode development and decline in 
the nematode population due to root dip treatment could be attributed due to 
unfavourable condition causing poor and later retardation in biological 
activities such as feeding and reproduction in the nematode as suggested by 
Bunt (1975). Plant length was found maximum in bionema followed by neem 
cake, neem leaf extract achook and trizophos. Similarly fresh weight and dry 
weight was found maximum in Bionema, and least in trizoplios. This shows 
that despite highest reduction in nematode population in plants treated with 
trizophos 40 EC, this does not help in increasing the fresh and dry weight of 
plants. This increase in weight decreases with decreasing the concentration. 
Seed Dressing: 
Neem {Azadirchta indica A.Juss is a well know for its nematicidal properties. 
Various plant parts of neem and its derived parts are used as seed dresser 
against plant parasitic nematode. Singh et.al., 1980) used neem cake as seed 
dresser and obtaining good control of root knot nematode. Siddiqui and Alam 
1988,1989) found that azadirachtin, triterpenoid from neem was one of the 
active component of oil seed cake when used for seed dressing. The present 
finding also correlate the earlier finding carried out to determine the efficacy of 
different neem products as seed dresser against plant parasitic nematode. 
From that table it is clear that plant length was found maximum in bionema 
followed by trizophos achook, nimin, neem cake and neem leaf extract. This 
fact was correlated with maximum number of reduction found in trizophos, but 
the efficacy of bionema as potential antagonistic was found as promising. 
Similar other products are also in par with increasing the plant growth 
parameter and reduction of plant parasitic nematode. Plant growth parameter 
especially plant fresh weight and dry weight was increasing as compared to 
uninoculated control Other products used as seed dresser also proved quite 
effective in reducing the nematode population and increasing growth of plants. 
Bionema proved quite effective antagonistic. Other products are almost in par 
witli bionema in potential antagonistic. 
The result confirmed the earlier finding that seed coating with neem products 
like neem seed kernel, neem seed coat and neem cake reduced root knot 
infestation under controlled condition as well as in field experiments 
(IVIojumdhar and Mishra 1994, 1996, IVIojumder and Rajagopal Raman 1996) 
found achook most effective in reducing the penetration, number of root knot 
galls and final soil population. 
Soil Amendment 
The application of different neem products such as neem leaf extract, neem 
cake, bionema, nimin, achook and trizophos 40EC as soil amendment for the 
control of root knot nematode {Meloidogyne incognita) have increased the 
growth parameter of tomato plant. The maximum value of plant length, plant 
fresh weight, plant dry weight was found in maximum in soil treated with 
bionema followed by nimin, neem cake, achook, neem leaf extract and 
trizophos as compared to untreated soil to which nematode has been added. 
However, root knot reduction was significantly higher in trizophos compared to 
other products. In most tropical countries, the use of organic material to 
control plant parasitic nematode has been of increasing interest because they 
are readily available, less expensive than chemical and have no hazards 
effect on environment. 
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SUMMARY 
The present study was undertaken to investigate tine nemotoxic effect of 
different neem products, lil<e Neem leaf extract, Neem cake, Achook, Nimin, 
Bionema, and chemical pesticide Trizophos 40EC. The comparative effect of 
neem products with Trizophos was conducted on tomato crop Lycopersicum 
esculentum cv. Pusa Gaurav infected with Meloidogyne incognita. During the 
investigation it was found that nemotoxic effect of different neem products 
were par in activity with chemical pesticide Trizophos 40EC irrespective of 
plant growth parameters and root knot infection. 
In one of the experiment with soil amendment with these neem 
products, it was observed that plant growth parameters like plant length, plant 
fresh weight, and plant dry weight increases and there was marked reduction 
of root knot infection of M.incognita. Bionema was found most effective as soil 
amendment with highest plant length and fresh and dry weight, but highest 
reduction in root knot galling was observed in Trizophos 40EC. 
However in root dip treatment, similar increase in plant fresh weight, 
dry weight and decrease in root knot infection of M.incognita was observed in 
bionema, but other products were also in par activity. Highest reduction in root 
knot infection was observed in trizophos, but this reduction was not correlated 
with increase in increase in plant growth characters. 
Similarly in seed dressing with these neem products, it was observed 
that bionema significantly increase plant growth vigour, and reduction in root 
knot infection. It was also observed that increase in concentration of neem 
products results significant increase in plant growth. 
